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A 60 year old woman presented with massive aortic root
dilation and sudden cardiovascular collapse 10 years after
aortic valve replacement. An aortic to right atrial fistula
was diagnosed by echocardiographic imaging and Dop-
pler ultrasound. At operation, the patient was found to
Aortic dissection may be complicated by sudden cardio-
vascular collapse and death, most commonly as a result of
rupture of the hematoma into the pleural or pericardial spaces
(1-3) . The hematoma may, however, dissect into the heart
and rupture into the right atrium, right ventricle or pul-
monary artery, producing a left to right shunt (3-6). Aortic
to right atrial shunts are rare , occurring in less than 3% of
all cases of ruptured aortic aneurysm (7) . While occasional
patients with an aorto-right atrial fistula have survived long
enough to permit diagnostic study and surgical repair (3,5,8),
rupture into the right heart is often rapidly fatal, with the
diagnosis made at postmortem evaluation. In the past, non-
invasive techniques, including echocardiography and com-
puted tomographic scanning, have permitted recognition of
aortic dissection or a pattern of right ventricular volume
overload, or both (3,4,8). In addition, rupture of a sinus of
Valsalva aneurysm into the right heart chambers has been
diagnosed using two-dimensional and contrast echocardi-
ography (9,10), and the Doppler flow patterns in sinus of
Valsalva to right ventricular fistulae have been described
(II ).
To our knowledge, this is the first report of two-dimen-
sional imaging and Doppler echocardiographic recognition
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have chronic aortic dissection with aneurysm formation.
Rupture of the aneurysm into the right atrium was
confirmed.
(J Am Coli CardioI1987;9:228-30)
and localization of a communication between the aorta and
the right atrium complicating aortic dissection. On the basis
of the echocardiographic findings, our patient underwent
successful emergency replacement of the aortic root and
closure of an aorto-right atrial fistula.
Case Report
A 60 year old white woman had undergone porcine aortic
valve replacement for severe aortic insufficiency in 1975.
Cardiac catheterization performed 6 years later for recurrent
chest pain revealed normal coronary arteries, normal pros-
thetic valve function and "moderate dilation of the aortic
root." An aortic root diameter of 5.5 em was detected by
echocardiography. In 1985 during evaluation for recurrent
chest pain , a new diastolic murmur was heard. On repeat
echocardiography, the aorta was found to have dilated fur-
ther to a diameter of 9.4 em (Fig. I) . Some internal echoes
were seen within the aortic root, but they could not be
definitely identified as an intimal flap. The porcine pros-
thesis revealed normally thin leaflets, and there was no
Doppler-detectable aortic insufficiency .
Findings in operating room. Shortly after echocardio-
graphic study , the patient was found unconscious , apneic
and without palpable pulse. Resuscitation was accomplished
with external chest compression, intravenous fluid and pres-
sor therapy , but the patient remained markedly hypotensive .
Brief echocardiographic study excluded pericardial effu-
sion . Because of suspected external aortic rupture, the pa-
tient was taken immediately to the operating room. When
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Figure 1. Two-dimensional echocardiogram in the parasternal
long-axis view. The aortic root (AO), measuring 9.4 em, is mas-
sively dilated . The left atrium (LA) appears compressed. LV =
left ventricle; MV = mitral valve; PW = posterior wall; SEP =
septum; ST = stents of the porcine bioprosthesis.
a portablechest X-ray film revealed no pleural effusion and
right heart catheterization demonstrated elevated pressures
(right atrial mean = 20 mm Hg, pulmonary artery sys-
tolic/diastolic = 44/25 mm Hg and pulmonary capillary
wedge pressure = 20 mm Hg), repeat echocardiographic
study was performed within 10 minutes of the chest radio-
gram and immediately before thoracotomy. Placement of
the Doppler sample volume within the right atrium in the
apical four-chamber view revealed continuous turbulence.
Figure 2. Left panel, Two-d imen-
sional image before thoracotomy and
with the transducer placed in the sub-
costal region shows massive dilation
of the aortic root (AO). A small area
of discontinuity abutting the right atrium
is visualized within the aortic root wall
(ar rowhead) . Right panel, With
Doppler sample volume placement in
the area of discontinuity , a prominent
continuous signal representing shunt
flow from the aortic root to the right
atrium was obtained. On real-time
scanning, the appearance of two an-
terior aortic wall echoes was thought
to be artifactual as a result of beam
spread. A dissection flap was not ap-
parent on the echographic study. EKG
= electrocard iogram; LV = left ven-
tricle ; RA = right atrium; RV = right
ventricle; TV = tricuspid valve .
From a subxiphoid transducer position, a very small hole
in the ascending aorta, abutting the right atrium, was iden-
tified (Fig. 2), and pulsed Doppler evaluation of the area
revealed a continuous signal directed toward the right atrium,
compatible with a shunt from the aorta to the right atrium.
Oxygen saturation in the pulmonary artery was then found
to be 77%, also compatible with a left to right shunt.
Operative procedure. At operation, chronic aortic dis-
section with sizable aneurysm formation was noted. A con-
tinuous thrill was felt on palpation of the right atrium, and
anaorto-right atrial fistula was confirmed. The porcineaortic
valve appeared normal. The patient underwent successful
replacement of the ascending aorta and prosthetic aortic
valve, reimplantation of the coronary arteries into the graft
and closure of the aorto-right atrial fi stula.
Discussion
This case illustrates the potential for two-dimensional
and pulsed Doppler echocardiography to diagnose and pre-
cisely localize communications between great vessels and
cardiac chambers. In our patient, who was considered too
ill for angiography, combined two-dimensional imaging and
Doppler echocardiography allowed definitive diagnosis of
an aorto-right atrial fi stula, permitting emergency cardiac
surgery to be performed without delay. The sensitivity and
and specifi city of echocardiographic techniques in the de-
tection of shunts from the aorta to the right heart are not
known. Careful imaging to localize an apparent defect in
the aortic wall, in combination with Doppler interrogation
of the right atrium, right ventricle and pulmonary artery,
however, should improve noninvasive recognition of these
rare but surgically correctable abnormalities.
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